The bioelectrical activity of the body wall of the pulmonate freshwater snail Lymnaea stagnalis: effects of neurotransmitters and the sodium influx stimulating neuropeptides.
A method is described to dissect segments of the head skin of Lymnaea stagnalis. These skin segments were used to study the effects of neurotransmitters and of the Lymnaea sodium influx stimulating (SIS) peptides on ion transport, using the Ussing-cell technique. The electrical activity of the segments, with Lymnaea ringer solution at both sides, was low: the mean electrical potential difference (PD) across the skin was 0.7 +/- 0.6 mV (inside positive) at a resistance of 160 +/- 57 ohm.cm2 (inward short-circuit current, SCC, 4.2 +/- 3.0 microA/cm2; n = 25). Acetylcholine, adrenalin, noradrenalin, histamine, dopamine, and GABA, at 10(-5) M, did not affect skin resistance and PD. 5-Hydroxytryptamine-HCl (5-HT), however, in a dose-dependent way, increased the PD, SCC, and, to a much lesser extent, the resistance of skin segments. Extracts of the medium lip nerves, which contain the SIS peptides, had similar effects, but of much longer duration. Effects comparable to those of 5-HT and the SIS peptides could also be brought about by cAMP analogs. The inward current stimulation by 5-HT, SIS peptides, and cAMP was abolished by ouabain. The inward current induced by 5-HT and the SIS peptides was partly (10-25%) inhibited by amiloride. The presence of tetrodotoxin (10(-6) M) did not prevent the inward current stimulation by 5-HT and the SIS peptides.